& Y INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) 8
e © 2026 IJNRD | Volume 11, Issue 4, April 2026 | ISSN: 2456-4184 | [INRD.ORG O

“ﬂlﬁ—‘IeIpHive — A Unified Dashboard For Altruistic
Resource Sharing and Paid Micro-Labour

'Raunak Sharma, 2Shivank Sharma, 3Shivam Kumar, 4Tanuj Panwar and
*Hemant Kumar Bhardwaj
1Student, 2Student, 3Student, “Student and
SAssistant Professor
R.D Engineering College, Duhai, Ghaziabad, Uttar Pradesh, India (201001)

Abstract 1. Introduction
Rapid urbanization and increasing digital penetration The expansion of digital platforms has

have transformed the way communities interact, transact, and
support one another. Despite technological progress, modern
neighborhoods often lack structured mechanisms for
hyperlocal collaboration, resulting in underutilized human
skills and excessive material waste. This paper presents the
design and implementation of HelpHive, a community driven
React Native application developed using React and Next.js
that integrates paid micro task assistance with a localized
donation exchange system. The platform is structured around
two primary functional modules, CrowdFix and Donate and
Share, which collectively aim to promote economic
participation and  resource  redistribution  within
geographically bounded communities.

CrowdFix enables residents to post small scale service
requests such as repairs, assembly tasks, or maintenance
work, which can be accepted by verified local helpers for
agreed compensation. Donate and Share facilitates the
redistribution of surplus goods including food, clothing, and
household items to nearby recipients, thereby encouraging
circular economic practices and reducing landfill
accumulation. The system integrates geolocation services,
secure authentication mechanisms, role based access control,
and real time communication using WebSocket protocols to
ensure trust, transparency, and responsiveness.

The technical architecture consists of a modular frontend
built with React Native , Tailwind CSS, and modern state
management libraries, supported by a Node.js and Express
backend including MongoDB with Mongoose ORM for
scalable data persistence. Cloud based media
storage(cloudinary) along with cloud based database i.e.
MongoDB Atlas and notification services enhance
operational efficiency. The proposed system addresses
inefficiencies in traditional neighborhood interactions by
formalizing trust mechanisms, digitizing task allocation, and
embedding sustainability into everyday exchanges. The
findings indicate that structured hyperlocal platforms such as
HelpHive can strengthen community resilience, stimulate
micro economic activity, and reduce material waste through
digital coordination.

Keywords: Community computing, hyperlocal services,
circular economy, micro labor platforms, sustainable digital
systems.

significantly influenced commerce, communication,
and service delivery. However, while global
platforms have enabled large scale connectivity,
localized community interaction remains fragmented
and informal. Urban neighborhoods frequently
exhibit a paradox in which residents require small
scale assistance or possess surplus goods, yet lack
structured digital mechanisms to connect with nearby
individuals who can provide help or benefit from
shared resources. This disconnect contributes to both
economic inefficiency and material waste.

Simultaneously, contemporary cities face
increasing pressure from resource overconsumption
and unemployment among youth and informal
workers. Households discard usable goods due to
inconvenience in redistribution, while many
individuals seek supplementary income
opportunities within their own localities. Traditional
service aggregation platforms often operate at
metropolitan scale, imposing commissions, limited
personalization, and minimal community integration.
Consequently, there is a need for a system that
operates at the neighborhood level, encouraging trust
based engagement and localized economic
circulation.

HelpHive is conceptualized as a unified digital
ecosystem designed to strengthen community
resilience through structured hyperlocal
collaboration.  The system integrates two
complementary modules. The first module,
CrowdFix, enables residents to post micro tasks with
defined compensation, allowing skilled neighbors to
accept and complete these tasks through secure
communication and payment workflows. The second
module, Donate and Share, provides a streamlined
process for redistributing surplus goods within a
defined geographic radius, thereby promoting
sustainable consumption practices.

The proposed system leverages contemporary
web technologies including React based interfaces,
secure token authentication, and geolocation
mapping to create a seamless and accessible user
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experience. By combining micro labor coordination
with material redistribution, HelpHive addresses
both economic and environmental dimensions of
community sustainability. The goal of this research
is to design, implement, and evaluate a scalable web
based platform that facilitates hyperlocal
collaboration while ensuring security, usability, and
data integrity. The remainder of this paper discusses
related work, system architecture, implementation
methodology, and potential impact on community
level socio economic systems.

2. Literature Review

Digital platforms that enable service exchange and
peer to peer interaction have evolved substantially over
the past decade. Research in the domain of community
informatics emphasizes the importance of technology in
strengthening local networks and fostering collective
problem solving. Early studies on neighborhood
information systems focused primarily on bulletin board
models and online forums that facilitated asynchronous
communication among residents. While effective for
information  dissemination, these systems lacked
structured transactional capabilities and trust verification
mechanisms.

The emergence of gig economy platforms introduced
scalable frameworks for task allocation and digital
payments. However, such systems typically operate
across large geographic areas and prioritize volume
driven service matching. Scholars have identified
limitations in these models, including reduced
community bonding, algorithmic bias, and commission
driven pricing structures. Hyperlocal service platforms
represent a refined approach by narrowing operational
scope to neighborhood boundaries, thereby increasing
accountability and contextual familiarity among
participants.

Parallel research in sustainability and circular
economy highlights the environmental benefits of
localized redistribution networks. Studies indicate that
community based sharing systems can significantly
reduce waste generation by extending product lifecycles
and minimizing redundant purchases. Digital donation
platforms have demonstrated the feasibility of
coordinating food redistribution and surplus item
exchanges. Nevertheless, many existing systems focus on
institutional partnerships rather than direct resident to
resident interaction.

From a technical perspective, modern web
applications increasingly adopt modular architectures that
combine client side rendering frameworks with scalable
backend services. The integration of real time
communication protocols enhances responsiveness in
peer matching environments. Security frameworks such
as token based authentication and role based access
control are widely recognized as essential components for
maintaining user trust in digital marketplaces.
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Despite these advancements, limited research
integrates micro labor coordination with localized
donation exchange within a unified platform. Most
systems address either economic participation or
sustainability independently. HelpHive contributes to the
literature by proposing a dual module architecture that
simultaneously supports paid task execution and surplus
redistribution within a secure hyperlocal digital
environment. This integrated approach extends existing
models by embedding economic resilience and
environmental responsibility within a single community
centered framework.

3. System Design and Modelling

The architecture of HelpHive is designed using a
modular and scalable React Native application model that
separates presentation logic, business logic, and data
management layers. This separation ensures maintainability,
security, and performance efficiency. The system follows a
client server architecture where the frontend interface
communicates with backend services through secure API
endpoints.

The frontend layer is developed using React with Next.js
to enable efficient rendering and routing. Tailwind CSS is
employed for responsive styling, ensuring adaptability
across devices. State management is handled using
lightweight global state libraries(zustand) to maintain
application consistency. The user interface is structured
around a unified dashboard that provides centralized access
to the CrowdFix and Donate and Share modules.
Geolocation services are integrated to restrict interactions
within a defined radius, reinforcing the hyperlocal design
principle.

The backend layer is implemented using Node.js and
Express.js, structured around RESTful APIs with optional
GraphQL support for optimized data querying. This
backend layer manages user authentication, task creation,
donation listings, chat functionality, and transaction
confirmation workflows. WebSocket protocols are
incorporated using real time communication libraries to
facilitate instant updates for task acceptance, chat
interactions, and notification alerts.

The database layer utilizes MongoDB for flexible and
scalable document storage. Collections are structured to
store user profiles, task listings, donation items, transaction
records, chat logs, ratings, and verification details.
Mongoose is used as an object data modeling tool to enforce
schema validation and data integrity. This design ensures
that all interactions are recorded securely and can be audited
when required.

Authentication and security are central components of
the architecture. JSON Web Tokens are used for secure
session management. Role Based Access Control
differentiates permissions between general users, helpers,
and administrators. Additional security mechanisms include
input validation, rate limiting, and Cross Origin Resource
Sharing configuration to prevent unauthorized access.

Media storage for uploaded images is managed through
cloud based services, ensuring efficient storage and
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retrieval. Notification systems integrate email services and
push notification frameworks to maintain consistent user
engagement. Overall, the architectural design emphasizes
scalability, modularity, and security while maintaining ease

of use for community members.

4. System Architecture and Structural Design

The proposed application is designed as a layered,
modular, and scalable system intended to support
community coordination and structured micro labour
execution. The architecture follows a client server model
in which the frontend interface communicates with
backend services through secure APl endpoints. The
design ensures separation of concerns, maintainability,
and extensibility.

4.1 Architectural Overview

The system consists of the following major
components:

1. Client Interface Layer
2. Application Processing Layer

3. Service and API Layer

4. Data Management Layer

Each layer performs a distinct role and communicates
with adjacent layers using defined interfaces.

4.2 Client Interface Layer

The Client Interface Layer is responsible for
rendering interactive components and managing user
interaction. It is built using a component oriented
framework that enables reusable Ul elements.

Key structural characteristics include:

Component based layout organization

Role based dynamic rendering

Centralized state management

Controlled routing for page transitions

The interface dynamically adapts to user roles such as
task creator or task executor. Navigation is handled
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through client side routing, which ensures smooth
transitions without complete page reload.

Input forms use controlled state handling to maintain
synchronization between user input and application state.
Error feedback is displayed within the same interface
context to maintain usability.

4.3 Application Processing Layer

The Application Processing Layer contains the core
business logic. It performs validation, session
verification, request formatting, and workflow control.

Primary responsibilities include:

Credential verification

Task lifecycle management

Eligibility validation

Reward computation

Notification triggering

Exception handling

All user generated data is validated before
transmission to backend services. Logical checks prevent
inconsistent or unauthorized state transitions such as
accepting already assigned tasks.

4.4 Service and API Layer

The Service Layer acts as an intermediary between the
frontend and persistent storage. It exposes structured
endpoints that handle:

Authentication requests

Task creation and retrieval

Status updates

Data filtering

Transaction recording

Communication is handled through asynchronous
API calls. The system implements structured request
response patterns to ensure reliability and predictable

state updates.

4.5 Data Management Layer

IJNRD2604529 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)



https://ijnrd.org/
http://www.ijnrd.org/

¢ * INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) 8
= M;D © 2026 IJNRD | Volume 11, Issue 4, April 2026 | ISSN: 2456-4184 | IINRD.ORG B Ol
The Data Management Layer stores structured 5. Validate input

information related to:
User profiles 6. Communicate with backend service
Task metadata
7. Update state based on response
Assignment records

Reward transactions 8. Render updated interface

Session tokens

Data is maintained in structured formats to enable 5.2 Authentication Algorithm
efficient querying and filtering. Secure practices such as
token based session validation and controlled access Objective: Validate user identity and establish secure
rights are enforced to maintain integrity. session.
4.6 Structural Design Principles Algorithm AuthenticateUser:
The application structure follows the following Input: username, password
principles: Output: authentication status, session token
High cohesion within modules Step 1: If username or password is empty, return
validation error
Loose coupling between layers Step 2: Send authentication request to server
Step 3: Receive response
Reusable component abstraction Step 4: If credentials match database record
a. Generate secure session token
Clear separation between presentation and logic b. Store token in secure storage
c. Redirect to dashboard
Scalable directory organization Step 5: Else
a. Display error message on login page
5. Algorithm Design and Workflow Logic b. Maintain user on same interface
The operational logic of the application is defined Time Complexity: O(1) per authentication attempt
through structured procedural algorithms governing Security Consideration: Token based session
authentication, task allocation, task execution, and error validation prevents unauthorized reuse.
management.

5.1 Global Workflow Algorithm
5.3 Task Creation Algorithm
The overall system execution follows the sequence
below: Objective: Register a new micro labour task.

1. Initialize application state Algorithm CreateTask:

Input: taskDetails
2. Verify authentication status Output: confirmation status

Step 1: Verify user session

3. Render role specific dashboard Step 2: Validate required fields
Step 3: If validation fails, return error
Step 4: Format request payload

4. Process user action Step 5: Send data to backend
Step 6: Store task record in database
Step 7: Return success response
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Step 8: Update interface with confirmation message

Complexity: O(1) insertion operation

5.4 Task Allocation Algorithm
Obijective: Assign a task to an eligible executor.
Algorithm AcceptTask:

Input: taskID, userlD
Output: assignment status

Step 1: Verify authentication token
Step 2: Retrieve task from database
Step 3: If task status is not available, reject request
Step 4: Check eligibility criteria
Step 5: If eligible
a. Update task status to assigned
b. Record assignment entry
c. Notify both parties
Step 6: Else
a. Return rejection response

Data Integrity Constraint: Only one executor can hold
active assignment for a task.

5.5 Error Handling Algorithm

Objective: Maintain application stability and
usability.

Algorithm HandleError:

Input: errorCode
Output: user friendly message

Step 1: Capture system or validation error

Step 2: Map error code to predefined message

Step 3: Display message within current interface

Step 4: Log error for monitoring

This ensures controlled failure management and
prevents abrupt navigation changes.

5.6 Asynchronous Response Handling Algorithm

Obijective: Process backend responses efficiently.

Algorithm ProcessAPIResponse:

Input: API response
Output: updated Ul state
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Step 1: Await asynchronous response
Step 2: Parse structured data
Step 3: If response status is success
a. Update application state
b. Trigger re rendering
Step 4: Else
a. Invoke error handling routine

This design ensures non blocking interaction and
consistent state synchronization.

6. Technical Results and Performance Evaluation

6.1 Experimental Setup

The application was implemented using a cross
platform mobile framework with routing support and
modular navigation architecture . The system was
evaluated in a controlled environment to measure
responsiveness, stability, scalability, and resource

utilization.

Testing was conducted under the following
environment:

Device RAM: 16 GB
Processor: Octa core mobile processor
Network: 50 Mbps broadband

Platform: Android emulator and physical Android
device

Concurrent users simulated: 50 to 500 virtual sessions

Performance metrics were recorded across
authentication, task creation, task allocation, and
dashboard rendering operations.

6.2 Functional Validation Results

All primary modules were tested against defined
functional requirements.

Module Test Cases Executed Success
Rate

User Authentication 120 98.3 percent
Task Creation 150 99.1 percent

Task Allocation 130 97.6 percent
Error Handling 90 100 percent
Session Management 80 98.7 percent
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Failures observed during testing were primarily due

to simulated invalid input conditions and forced network

interruption scenarios. All failure states triggered

controlled error responses within the same interface,
confirming robustness of the error handling logic.

6.3 Response Time Analysis

Average response times were measured for major
operations.

Operation ~ Average Response Time

Login Authentication 320 milliseconds
Dashboard Load 410 milliseconds

Task Creation Submission 360 milliseconds
Task Acceptance 390 milliseconds

Data Refresh 280 milliseconds

The results indicate that the system maintains sub
second response times under moderate load conditions.
This confirms efficient asynchronous request handling
and optimized state updates.

6.4 Load Simulation Results

A simulated concurrent user environment was created
to evaluate scalability.

Concurrent Users Average Response Time
Error Rate

50 350 milliseconds 0.2 percent
100 410 milliseconds 0.5 percent

250 620 milliseconds 1.1 percent
500 890 milliseconds 2.4 percent

Operational stability was maintained up to 500
concurrent users. Response degradation remained within
acceptable thresholds for community scale deployment.

6.5 Resource Utilization

During peak simulated load:

Average CPU usage remained below 48 percent

Memory consumption averaged 220 MB

No memory leaks were detected during prolonged
session testing
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The modular architecture and controlled state
management contributed to stable memory allocation
patterns.

6.6 Security and Session Integrity Results

Token based session validation was tested against:

Unauthorized access attempts

Session replay attempts

Token expiration scenarios

All unauthorized access attempts were successfully
rejected. Expired tokens required re authentication,
confirming proper session lifecycle control.

6.7 Usability Evaluation

A small scale usability study involving 25 test
participants was conducted.

92 percent reported intuitive navigation

88 percent completed task posting within two
attempts

96 percent successfully understood notification

feedback

These results indicate that the structural design
supports clear interaction flow and minimal user
confusion.

6.8 Overall Technical Outcome

The experimental evaluation demonstrates:

High functional accuracy

Stable response under moderate concurrency

Efficient resource utilization

Controlled failure handling

Secure session management

The system is technically suitable for deployment in

community  level micro labour  coordination
environments. Further optimization can enhance
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performance under very high scale usage exceeding 1000
concurrent sessions.

7. Conclusion

This paper presented the design and implementation
of HelpHive, a community oriented web application that
integrates paid micro task coordination with localized
donation exchange. The system addresses two pressing
challenges in urban environments, namely fragmented
neighborhood interaction and inefficient resource
utilization. By leveraging modern web technologies and
secure authentication frameworks, the platform provides
a reliable digital infrastructure for hyperlocal
collaboration.

The architectural design ensures modular scalability,
enabling independent enhancement of service and
donation modules. Real time communication,
geolocation filtering, and reputation systems collectively
establish trust and operational transparency. The system
demonstrates that community resilience can be enhanced
through structured digital coordination rather than
reliance solely on large scale centralized platforms.

Future development can incorporate integrated digital
payment gateways to automate financial transactions
within the CrowdFix module. Machine learning based
recommendation systems may enhance task matching
efficiency and donation prioritization. Advanced
analytics could provide community level insights into
waste reduction patterns and economic participation
metrics.  Additionally, mobile native application
deployment could expand accessibility and engagement.

Further research may involve empirical field studies
within residential communities to measure long term
behavioral and environmental impact. Comparative
analysis with existing gig economy platforms could
provide deeper understanding of hyperlocal system
performance. The integration of community governance
mechanisms such as volunteer moderators may also
enhance trust management.

In conclusion, HelpHive represents a scalable and
socially responsible digital model that combines
economic empowerment with sustainable resource
sharing. Its implementation illustrates the potential of
technology driven community systems to foster inclusive
growth and environmental responsibility within localized
urban ecosystems.
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